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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramaswamy et al. 
(previously cited in Office Action 5/5/2005) in view of Brehmer et al. (U. S. Patent No. 5, 251, 
236). 

Regarding claim 3, Ramaswamy et al. discloses a method for improved shell mapping 
comprising: 

providing (column 10, line 10-column 11, line 48) a non-square grid QAM constellation 
and employing points of the constellation in the mapping, wherein the constellation is at least 
one of 8QAM constellation (column 2, lines 46-56), wherein 2 3 (odd power of 2) is 8QAM. 
However, Ramaswamy et al. does not disclose the constellation is at least one of a 13QAM 
constellation. 

Brehmer et al. discloses that normally QAM constellations include a number of points in 
the constellation to be equal to a power of 2 (2 3 is 8QAM) (column 1, lines 16-21). Brehmer et 
al. further discloses that in the case of encountering propagation (line) impairments, the data rate 
and bandwidth of the signal may be held constant by reducing the number of bits in the 
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constellation (bits per baud) (column 1, lines 27-30). Brehmer et al. discloses that the reduced 
number of points may be other than an integer power of 2, therefore a non-integer or fractional 
number of bits are transmitted per baud (column 1, lines 33-37). A 13QAM constellation 
contains a number of reduced points (with regards to a 16QAM constellation) which includes a 
fractional number of bits per baud (2 3 ' 6 = 13, wherein 3.6 is the number of bit per baud for a 
13QAM constellation). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to create a 13 QAM constellation of reduced/fractional bits in 
Ramaswamy et al. as taught by Brehmer et al. since Brehmer et al. states that this reduced 
constellation compensates for reliability lost due to the line impairments (column 1, lines 27-37), 
3. Claims 16-18 and 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ramaswamy et al. (previously cited in Office Action 5/5/2005) in view of Brehmer et al. (U. S. 
Patent No. 5, 251, 236) and in further view of Kennard et al. (previously cited in Office Action 
5/5/2005). 

Regarding claims 16-18, which inherit the limitations of claim 3, Ramaswamy et al. and 
Brehmer et al. do not disclose the 8QAM and 13QAM constellation points are selected from a 
group of points recited in the claims. 

However, Ramasway et al. discloses symbols are mapped to constellation points closest 
in distance to the symbols (column 9, lines 46-58). Kennard et al. further discloses arranging a 
constellation wherein points are spaced in the phase plane as far apart as possible to provide the 
greatest SNR ratio, hence an improved noise margin (column 1, lines 34-39). Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made that 
constellation points are chosen based on the symbols/bits to be transmitted and points are 
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selected in the phase plane as far apart as possible to provide the greatest SNR ratio. Thus, 
simply choosing constellation points does not constitute patentability. 

Regarding claims 19-22, which inherit the limitations of claims 16 and 17, Ramaswamy 
et al. further discloses implementing a mapping table using 5 bit words for I and Q axis (column 
1 1, lines 49-61); 3 bits for I-axis and 2 bits for Q axis (column 9, lines 37-58); and 4 bit words 
for I and Q axis (column 9, lines 1-36, 4-bit binary representation). Ramaswamy et al. does not 
specifically disclose the mapping table includes the specific points recited in the claims. 

However, Ramasway et al. discloses symbols are mapped to a plurality constellation 
points stored in random access memory (column 9, lines 37-56). Ramaswamy et al.also 
discloses symbol/bits are mapped to one of the plurality constellation points closest in distance to 
the symbols. Kennard et al. further discloses arranging a constellation wherein points are spaced 
in the phase plane as far apart as possible to provide the greatest SNR ratio, hence an improved 
noise margin (column 1, lines 34-39). Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made that the random access memory of Ramaswamy et al. 
and Brehmer et al. could have included any one of a plurality of constellation points in order to 
map the symbols to the closest constellation point and improve SNR (as taught by Kennard et 
al.). Thus, simply storing particular constellation points does not constitute patentability. 
4. Claims 1, 2, and 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ramaswamy et al. (previously cited in Office Action 5/5/2005) in view of Brehmer et al. (U. S. 
Patent No. 5, 251, 236) in further view of Kennard et al. (previously cited in Office Action 
5/5/2005) and in further view of Paik et al. (previously cited in Office Action 5/5/2005) 
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Regarding claims 1 and 2, Ramaswamy et al. discloses generating a QAM constellation, 
comprising: 

arranging (column 10, line 10-column 1 1, line 48) constellation points in a non-square 
grid, wherein the constellation is at least on of 8QAM constellation. Ramaswamy et al. does not 
disclose the constellation is at least one of a 13QAM constellation; the constellation is arranged 
to achieve a large noise margin and to allow for fast convergence of blind equalization 
algorithms. 

Brehmer et al. discloses that normally QAM constellations include a number of points in 
the constellation to be equal to a power of 2 (2 3 is 8QAM) (column 1, lines 16-21). Brehmer et 
al. further discloses that in the case of encountering propagation (line) impairments, the data rate 
and bandwidth of the signal may be held constant by reducing the number of bits in the 
constellation (bits per baud) (column 1, lines 27-30). Brehmer et al. discloses that the reduced 
number of points may be other than an integer power of 2, therefore a non-integer or fractional 
number of bits are transmitted per baud (column 1, lines 33-37). A 13QAM constellation 
contains a number of reduced points (with regards to a 16QAM constellation) which includes a 
fractional number of bits per baud (2 36 = 13, wherein 3.6 is the number of bit per baud for a 
13QAM constellation). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to create a 13 QAM constellation of reduced/fractional bits in 
Ramaswamy et al. as taught by Brehmer et al. since Brehmer et al. states that this reduced 
constellation compensates for reliability lost due to the line impairments (column 1 3 lines 27-37). 

Kennard discloses arranging a constellation wherein points are spaced in the phase plane 
as far apart as possible to provide the greatest SNR ratio, hence an improved noise margin 
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(column 1, lines 34-39). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the method of Ramaswamy et al. and Brehmer et 
al. with the teachings of Kennard et al. and to space points in the phase plane as far apart as 
possible to improve noise margin, thus improving SNR. 

Paik et al. also discloses that the speed of the convergence is based on the errors in a 
received constellation (column 8, line 42-column 9, line 12). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that by spacing 
points in the phase plane as far apart as possible to provide the greatest SNR ratio, hence 
improving the noise margin for the constellation, that a received constellation would contain 
reduced errors, leading to a faster convergence. Thus, claim 1 does not constitute patentability. 

Regarding claim 2, which inherits the limitations of claim 1, Kennard et al. discloses 
selecting constellation points with low word widths (column 4, line 63-column 5, line 64). It 
would have been obvious to one skilled in the art at the time the invention was made that using 
constellation points with low word widths would allow the points in the phase plane to be spread 
apart as far apart as possible, thus optimizing SNR. 

Regarding claims 13-15, Ramaswamy et al., Brehmer et al, Kennard et al., and Paik et al. 
do not disclose selecting 8QAM/13QAM constellation points from the listed points recited in the 
claims. However, it would have been obvious to one skilled in the art at the time the invention 
was made to select points in the phase plane as far apart as possible to provide the greatest SNR 
ratio (see Kennard et al., column 1, lines 34-49). Thus, the selection of constellation points does 
not constitute patentability. 
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Conclusion 



5. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Curtis Odom 
February 7, 2006 




CHIEH M. FAN 

SUPERVISORY PATENT EXAMINER 



